the urinary excretion of aromatic amines in passive smokers would be indicated only if the total amounts of individual amines and their metabolites in smokers' urine are found to be significantly increased.
GENOTOXICITY OF THE URINE
The evaluation of the genotoxicity of urine in nonsmokers with ETS exposure must consider the possibility of confounding effects, because DNA modifiers may be present in urine as a consequence of dietary intake or as a secondary result of the activity of infectious agents in the urine of the host. Nevertheless, urinary constituents may be DNA modifiers, because the inhaled agents are known or suspected mutagens or because the inhaled agents lead to the formation of such biologically active compounds.
Since 1975, the most widely used assay for genotoxicity of human urine is the determination of mutagenicity in bacterial-tested strains with and without activation by enzyme-induced liver homogenate.
In 1977, Yamasaki and Ames reported the presence of mutagens in the urine of cigarette smokers, thus suggesting a correlation between mutagens in smokers' urine and increased risk for bladder cancer. Since publication of these data, other studies have reported an association of urinary mutagens that are active in bacterial tester strains with cigarette smoking (Internationa! Agency for Research on Cancer, 1986), but not all results frorr these studies have been consistent. One reason for the divergent findings could be the influence of dietary factors on the mutagens in the urine of smokers (Sasson et al., 1985) and, perhaps also nonsmokers exposed to ETS.
Three studies have attempted to explain the possible muta-genie activity of the urine of nonsmokers exposed to ETS. In on< study, fractions and subfractions were isolated by high-pressun liquid chromatography (HPLC) from the urine of five passiv* smokers. Upon metabolic activation by S9 liver homogenates fron rats pretreated with 3-methylcholanthrene, these materials wer< mutagenic in TA-bacterial tester strains (Putzrath et al., 1981) It appeared that these mutagens are a complex mixture of urinarjmokers (2.8 ± 2.5 jug and 4.1 ± 3.2 fig) (El-Bayoumy et al., in press). Thed 2.5 g and the cotinine excretion between 1.3 and 3.1 mg (Hoffmann and Brunnemann, 1983). However, in certain ases, such as with healthy infants, the daily variations in urinary ixcretion are rather small. Thus, the measured nanograms ofsuiting from carbon monoxide exposures. J. Appl. Physiol. 39:633-638, 75.
